
ϔοηϯόʔάଟ༷ମͱ௒ฏ໘഑ஔ

ງޱɹୡ໵ʢେࡕେֶେֶӃ৘ใՊֶڀݚՊɺେཱࢢࡕେֶ਺ֶڀݚॴʣ

1. ংจ

෦෼ۭؒͷྻܗଟ༷ମFℓ(Cn)͸Cnͷઢض V1 ! V2 ! · · · ! Vn = Cnશମ͔Βͳ
ΔۭؒͰ͋Δɻ͜͜Ͱɺ֤ Vi͸ iݩ࣍ઢܗ෦෼ۭؒΛද͢ɻ

X : Cn → CnΛႈྵͳઢ૾ࣸܗͱ͠ɺX Ͱݻఆ͞ΕΔض V1 ! V2 ! · · · ! Vn =
Cn(͢ͳΘͪXVi ⊂ Vi (i = 1, . . . , n)Λຬͨ͢΋ͷ)શମͷͳۭؒ͢͸εϓϦϯΨʔ
ଟ༷ମͱݺ͹Εɺ1970೥୅ޙ൒͔ࠒΒରশ܈SnͷزԿֶతදݱͷ࣮ݱͱͯ͠εϓ
ϦϯΨʔʹΑΓಋೖ͞Εͨ ([32, 33])ɻεϓϦϯΨʔ͸͜ͷଟ༷ମͷίϗϞϩδʔͷ
্ʹରশ܈Snͷ࡞༻Λߏ੒͠ɺͦΕΛ࣍ߴ࠷਺ͷίϗϞϩδʔ܈ͷ্ʹ੍͢ݶΔ
ͱɺSnͷط໿දݱ͕ݱΕΔΑ͏ʹߏ੒ͨ͠ɻରশ܈Snͷ͢΂ͯͷط໿දݱ͸ز
Կֶతͳ͜ͷߏ੒Ͱ࣮͢ݱΔ͜ͱ͕Ͱ͖Δɻ·ͨɺεϓϦϯΨʔଟ༷ମͷίϗϞϩ
δʔ؀ͷ໌ࣔతͳදࣔ͸ [13, 34]Ͱௐ΂ΒΕ͓ͯΓɺ[6, 19]Ͱ͸ಉมίϗϞϩδʔ؀
Λௐ΂͍ͯΔɻ
ϔοηϯόʔάଟ༷ମ͸ 1980೥୅ޙ൒ࠒʹಋೖ͞Ε ([14, 15])ɺεϓϦϯΨʔଟ

༷ମΛҰൠԽͨ֓͠೦Ͱ͋ΔɻX : Cn → CnΛઢ૾ࣸܗͱ͠ɺh : {1, 2, . . . , n} →
{1, 2, . . . , n}Λٛ޿୯ௐ૿Ճؔ਺Ͱ h(i) ≥ i (i = 1, . . . , n)Λຬͨ͢΋ͷͱ͢Δɻ͜
ͷͱ͖ɺҎԼͰఆٛ͞ΕΔضଟ༷ମͷࣹӨ෦෼ଟ༷ମ

Hess(X, h) := {V• ∈ Fℓ(Cn) | XVi ⊂ Vh(i) for i = 1, 2, . . . , n}

Λϔοηϯόʔάଟ༷ମɺhΛϔοηϯόʔάؔ਺ͱݺͼɺh = (h(1), h(2), . . . , h(n))
Ͱද͢ɻϔοηϯόʔάଟ༷ମͷزԿɾτϙϩδʔ͸ [1, 2, 3, 11, 16, 20, 25, 26, 35]
ͳͲͰ͞ڀݚΕ͓ͯΓɺ༷ʑͳଞ෼໺ͱؔ࿈͕͋Δ͜ͱ͕஌ΒΕ͖͍ͯͯΔൺֱత
৽͍͠ڀݚର৅Ͱ͋Δɻ
ຊߘͰ͸ɺઢ૾ࣸܗX : Cn → CnΛɺਖ਼ଇͳႈྵࣸ૾N(δϣϧμϯϒϩοΫ͕̍

͚ͭͩͷႈྵͳઢ૾ࣸܗ)·ͨ͸ਖ਼ଇͳ൒୯७ࣸ૾ S(ର֯ԽՄೳͰݻ༗஋͕͢΂ͯ
ҟͳΔઢ૾ࣸܗ)ͱͨ͠ϔοηϯόʔάଟ༷ମͷτϙϩδʔʹؔ͢Δڀݚ ([4, 5, 9])
Λ঺հ͢ΔɻHess(N, h)͸ਖ਼ଇͳႈྵϔοηϯόʔάଟ༷ମɺHess(S, h)͸ਖ਼ଇͳ
൒୯७ϔοηϯόʔάଟ༷ମͱݺ͹Εɺ͜ΕΒ͸ಛผͳଟ༷ମΛؚΜͰ͍Δɻ࣮ࡍɺ
ϔοηϯόʔάؔ਺Λ h = (2, 3, 4, . . . , n, n)ͱͨ͠ͱ͖ɺHess(N, h)͸ضଟ༷ମͷྔ
ίϗϞϩδʔͱؔ࿈͢Δϐʔλʔιϯଟ༷ମͰ͋Γࢠ ([22, 27])ɺHess(S, h)͸Weyl
cambers(Aܕ)Λઔͱ͢ΔτʔϦοΫଟ༷ମͱҰக͢Δ ([14])ɻ
ਖ਼ଇͳႈྵϔοηϯόʔάଟ༷ମHess(N, h)ͷίϗϞϩδʔ؀ͷ໌ࣔతͳදࣔ͸

Mbrika-Tymoczkoʢ[23]ʣʹΑΓ༧૝͞Ε͍͕ͯͨɺ[4, 5]ʹ͓͍ͯίϗϞϩδʔ؀
H∗(Hess(N, h))ͷ໌ࣔతͳදࣔΛ༩͑ (ຊߘͷఆཧ 2.7)ɺMbrika-Tymoczko༧૝͕
ਖ਼͘͠ͳ͍͜ͱ΋֬ೝ͞Εͨɻ͞ΒʹɺH∗(Hess(N, h))ͷ໌ࣔతͳදࣔΛ༻͍Δ͜
ͱʹΑΓɺ[5]ʹ͓͍ͯਖ਼ଇͳႈྵϔοηϯόʔάଟ༷ମHess(N, h)ͱਖ਼ଇͳ൒୯७
ϔοηϯόʔάଟ༷ମHess(S, h)ͷίϗϞϩδʔ؀ͷؒʹ࣍ͷΑ͏ͳ؀ಉ͕ܕ੒Γ
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ཱͭͱ͍͏ڵຯਂ͍݁Ռ͕ಘΒΕͨ (ຊߘͷఆཧ 2.13)ɿ

(1.1) H∗(Hess(N, h)) ∼= H∗(Hess(S, h))Sn

͜͜ͰɺίϗϞϩδʔH∗(Hess(S, h))্ͷରশ܈Snදݱ͸ TymoczkoʹΑΓఆٛ
͞Εͨ΋ͷ ([36])ͰɺH∗(Hess(S, h))Sn͸Snෆม෦෼؀Λද͢ɻ
ͷ݁Ռه্ (1.1)͸άϥϑཧ࿦΁ͷԠ༻͕͋ΔɻShareshian-Wachs͸H∗(Hess(S, h))

্ͷ TymoczkoʹΑΔରশ܈Snදݱ ([36])͕άϥϑཧ࿦ͱ៉ྷͳରԠ͕͋Δͱ͍
͏༧૝Λཱͯͨ ([29, 30])ɻ΋͏গ͠ৄ͘͠ड़΂ΔͱɺTymoczkoʹΑΔ Sn දݱ
H∗(Hess(S, h))͸ϔοηϯόʔάؔ਺ h͔Βఆ·ΔάϥϑGhͷ࠼৭ରশؔ਺ͱҰக
͢Δͱ͍͏͘ڻ΂͖༧૝Ͱ͋Δɻ্هͷ݁Ռ (1.1)͸Shareshian-WachsʹΑΔ͜ͷ༧
૝ͷҰ෦ʢࣗ໌දݱͷ෦෼ʣ͕ਖ਼͍͜͠ͱΛ෺͍ͯͬޠΔɻࡏݱɺShareshian-Wachs
༧૝͸Brosnan-ChowʹΑΓϞϊυϩϛʔͷࢹ఺͔Βղܾ͞Ε ([12])ɺͦͷ͙͢ޙʹ
Guay-Paquet͸ϗοϓ୅਺Λ༻͍ͯShareshian-Wachs༧૝ͷผূ໌Λ༩͑ͨ ([17])ɻ
͞ΒʹɺShareshian-Wachs༧૝ͷղܾ͸໘ന͍Ԡ༻Λ΋ͨΒ͢ɻͦΕ͸άϥϑཧ࿦
ʹ͓͚Δ Stanley-Stembridge༧૝͕H∗(Hess(S, h))্ͷରশ܈Sn࡞༻ͷ;Δ·͍
Λਂ͘ௐ΂Δ͜ͱʹΑΓղܾ͞ΕΔͱ͍͏͜ͱͰ͋Δ ([29, 30])ɻ
ϔοηϯόʔάଟ༷ମ͸Ұൠͷ Lieܕͷضଟ༷ମͷࣹӨ෦෼ଟ༷ମͱͯ͠ఆٛͰ

͖ΔͨΊɺ؀ಉܕ (1.1)͸ AܕҎ֎ͷ೚ҙͷ LieܕͰ΋੒Γཱ͔ͭͲ͏͔ͱ͍͏໰
୊͕͑ߟΒΕΔɻ[9]ʹ͓͍ͯɺ௒ฏ໘഑ஔΛܦ༝͢Δ͜ͱͰ͜ͷ໰୊͕ղܾ͞Εͨ
(ຊߘͷܥ 4.7)ɻີݫʹ͸ɺҰൠͷ Lieܕʹ͓͚Δਖ਼ଇͳႈྵϔοηϯόʔάଟ༷ମ
ͷίϗϞϩδʔ؀΋͘͠͸ਖ਼ଇͳ൒୯७ϔοηϯόʔάଟ༷ମͷίϗϞϩδʔ؀ͷ
Weyl܈ʹΑΔෆม෦෼؀͕ɺ௒ฏ໘഑ஔͰ੝Μʹ͞ڀݚΕ͍ͯΔର਺తಋ෼Λ༻͍
ड़Ͱ͖Δͱ͍͏݁Ռ͕ಘΒΕͨهͯ (ຊߘͷఆཧ 4.5ɺఆཧ 4.6)ɻ
ຊߘͰ͸·ͣAܕϔοηϯόʔάଟ༷ମͷτϙϩδʔʹؔ͢Δ݁Ռʹ͍ͭͯ 2 અ

Ͱ঺հ͢Δɻͦͷޙɺ3 અͰ௒ฏ໘഑ஔʹؔ͢Δ͍͔ͭ͘ͷݴ༿ͷઆ໌Λ͠ɺ4 અ
ͰҰൠͷ Lieܕϔοηϯόʔάଟ༷ମͱ௒ฏ໘഑ஔʹؔ͢Δ݁Ռʹ͍ͭͯ঺հ͢Δɻ
͜ΕΒͷڀݚ͸ɺѨ෦୓ࢯʢେཱࢢࡕେֶ਺ֶڀݚॴʣɺѨ෦୓࿠ࢯʢ۝भେֶʣɺ
େֶʣɺଜҪཱࢢࡕʢେࢯ໵װʢϚΫϚελʔେֶʢΧφμʣʣɺᐩాࢯժ͙Έాݪ
Ͱ͋Δɻڀݚಉڞॴʣͱͷڀݚେֶ਺ֶཱࢢࡕʢେࢯࢤܟ౻ࠤେֶʣɺࡕʢେࢯ૱

2. Aܕϔοηϯόʔάଟ༷ମ

Aضܕଟ༷ମFℓ(Cn)͸ҎԼͷCnͷઢܗ෦෼ۭؒͷྻશମ͔ΒͳΔۭؒͰ͋Δɿ

V• := (V1 ! V2 ! · · · ! Vn = Cn)

͜͜Ͱɺ֤ Vi͸ iݩ࣍ઢܗ෦෼ۭؒͰ͋ΔɻAܕϔοηϯόʔάଟ༷ମ͸ضଟ༷ମ
Fℓ(Cn)ͷࣹӨ෦෼ଟ༷ମͰ͋Γɺઢ૾ࣸܗͱϔοηϯόʔάؔ਺ͷ̎ͭͷσʔλ͔
Βఆ·Δɻ·ͣ͸ϔοηϯόʔάؔ਺ͷఆ͔ٛΒ࢝ΊΔɻ

ఆٛ 2.1. [n] := {1, 2, . . . , n}ͱ͢Δɻؔ਺ h : [n]→ [n]͕ϔοηϯόʔάؔ਺Ͱ͋
Δͱ͸ɺҎԼͷ̎ͭͷ৚݅Λຬͨ͢ͱ͖ʹ͍͏ɻ

(i) h(1) ≤ h(2) ≤ . . . ≤ h(n)
(ii) h(j) ≥ j for j = 1, 2, . . . , n

ϔοηϯόʔάؔ਺ h͸֤஋Λฒ΂ͨ΋ͷ h = (h(1), h(2), . . . , h(n))Ͱද͢ɻ
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ྫ 2.2. n = 5ͱ͢Δɻh = (3, 3, 4, 5, 5)͸ϔοηϯόʔάؔ਺Ͱ͋Δɻϔοηϯόʔ
άؔ਺ hΛ֮ࢹԽ͢ΔͨΊʹɺ֤ jྻ໨ʹ h(j)ݸͷശΛฒ΂ͨശͷू·ΓΛ͑ߟΔɻ
ྫ͑͹ɺϔοηϯόʔάؔ਺ h = (3, 3, 4, 5, 5)͸ҎԼͷശͷू·ΓΛද͢ɻ

Figure 1. ϔοηϯόʔάؔ਺ h = (3, 3, 4, 5, 5)ʹରԠ͢Δശͷू·Γ

ఆٛ 2.3. ઢ૾ࣸܗX : Cn → Cnͱϔοηϯόʔάؔ਺h : [n]→ [n]ʹରͯ͠ɺϔο
ηϯόʔάଟ༷ମHess(X, h)͸ҎԼͰఆٛ͞ΕΔضଟ༷ମFℓ(Cn)ͷࣹӨ෦෼ଟ༷
ମͰ͋Δɿ

Hess(X, h) = {V• ∈ Fℓ(Cn) | XVi ⊂ Vh(i) for i = 1, 2, . . . , n}

X͕ྵࣸ૾O·ͨ͸ h = (n, n, . . . , n)ͷͱ͖ɺϔοηϯόʔάଟ༷ମHess(X, h)
͸શମͷضଟ༷ମ Fℓ(Cn)ʹҰக͢Δ͜ͱ͕ఆ͔ٛΒ෼͔Δɻ·ͨɺ೚ҙͷՄߦٯ
ྻ g ∈ GL(n,C)ʹରͯ͠ɺ

Hess(X, h) ∼= Hess(gXg−1, h);V• '→ gV•

Ͱ͋ΔͷͰɺXΛδϣϧμϯඪ४ܗͱԾఆͯ͠΋Α͍ɻ
ઢ૾ࣸܗX ͷੑ࣭ʹԠ͡ɺରԠ͢Δϔοηϯόʔάଟ༷ମ Hess(X, h)΋ͦͷΑ

Ϳɻྫ͑͹ɺXݺʹ͏ ͕ႈྵ (i.e. ∃k,Xk = O )ͷͱ͖ Hess(X, h)Λႈྵϔοη
ϯόʔάଟ༷ମͱݺͿɻႈྵϔοηϯόʔάଟ༷ମʹ͓͍ͯϔοηϯόʔάؔ਺
Λ h = (1, 2, . . . , n)ͱऔΔͱରশ܈ͷදݱͱؔ࿈͢ΔεϓϦϯΨʔଟ༷ମͱͳΔ
([32, 33])ɻ

X ͕ਖ਼ଇͳႈྵࣸ૾N ͱX ͕ਖ਼ଇͳ൒୯७ࣸ૾ Sͷ̎ͭͷ৔߹1 ʹ͓͚Δϔο
ηϯόʔάଟ༷ମHess(N, h)ͱHess(S, h)Λ͍ͯ͘͠࡯ߟɻ͜͜ͰɺX͸δϣϧμ
ϯඪ४ܗͱԾఆͯ͠Α͍ͷͰɺ

N =

⎛

⎜⎜⎜⎜⎜⎝

0 1
0 1

. . .
. . .
0 1

0

⎞

⎟⎟⎟⎟⎟⎠
, S =

⎛

⎜⎜⎜⎜⎜⎝

c1
c2

. . .

cn

⎞

⎟⎟⎟⎟⎟⎠

ͱऔͬͯΑ͍ɻͨͩ͠ɺc1, c2, . . . , cn͸૬ҟͳΔɻ

1X ͕൒୯७Ͱ͋Δͱ͸X ͕ର֯ԽՄೳͷͱ͖Λද͠ɺX ͕ਖ਼ଇͰ͋Δͱ͸X ͷδϣϧμϯඪ४
δϣϧμϯϒϩοΫ֤͍͓ͯʹܗ Jiʹଐ͢Δର֯੒෼Λ ciͱͨ͠ͱ͖ʹ ci͕ͨͪ૬ҟͳΔͱ͖Λද
͢ɻ
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஫ҙ 2.4. ҎԼͰ͸ϔοηϯόʔάଟ༷ମͷίϗϞϩδʔ؀2ʹ͍͍ͭͯͯ͘͠࡯ߟɻ
Hess(S, h)ͷίϗϞϩδʔ؀͸Sͷݻ༗஋ c1, c2, . . . , cnʹґଘ͠ͳ͍ͷͰɺSͷ૬ҟ
ͳΔݻ༗஋ͷऔΓํ͸ؾʹ͠ͳͯ͘΋Α͍ɻ

2.1. ਖ਼ଇͳႈྵϔοηϯόʔάଟ༷ମHess(N, h).
h = (2, 3, 4, . . . , n, n)ͱ͢Δਖ਼ଇͳႈྵϔοηϯόʔάଟ༷ମ Hess(N, h)͸ϐʔ

λʔιϯଟ༷ମͱݺ͹Εɺضଟ༷ମͷྔࢠίϗϞϩδʔͱؔ࿈͍ͯ͠Δ͜ͱ͕஌ΒΕ
͍ͯΔ ([22, 27])ɻضଟ༷ମFℓ(Cn)͸h = (n, n, . . . , n)ͱ͢ΔHess(N, h)ͱ͔ͨ͑ࢥ
Βɺਖ਼ଇͳႈྵϔοηϯόʔάଟ༷ମ͸ϐʔλʔιϯଟ༷ମPetͱضଟ༷ମFℓ(Cn)
Λ཭ࢄతʹͭͳ͙΋ͷͱ͑ࢥΔɻ·ͣɺਖ਼ଇͳႈྵϔοηϯόʔάଟ༷ମHess(N, h)
ͷزԿֶతੑ࣭ʹ͍ͭͯड़΂Δɿ

ఆཧ 2.5 (Insko-Yong [20], Kostant [22], Sommers-Tymoczko [31], Tymoczko [35]).
Hess(N, h)Λਖ਼ଇͳႈྵϔοηϯόʔάଟ༷ମͱ͢Δɻ͜ͷͱ͖ɺ͕࣍੒ཱɻ

(1) Hess(N, h)͸Ұൠʹಛҟ఺Λ΋ͭɻ
(2) Hess(N, h)ͷෳૉݩ࣍͸

∑n
j=1(h(j)− j)Ͱ͋Δɻ

(3) Hess(N, h)͸ෳૉηϧ෼ׂ3 Λ΋ͭɻಛʹɺHess(N, h)ͷح਺࣍ίϗϞϩδʔ
͸ফ͍͑ͯΔɻ

஫ҙ 2.6. ఆཧ 2.5 (2)ʹ͓͚ΔHess(N, h)ͷෳૉݩ࣍
∑n

j=1(h(j)− j)͸ɺϔοηϯ
όʔάؔ਺ hΛശͷू·Γͱ͑ࢥ͹ɺର֯ઢΑΓਅʹࠨԼʹҐஔ͢Δശͷݸ਺Λද
͢ɻྫ͑͹ɺϔοηϯόʔάؔ਺ h = (3, 3, 4, 5, 5)ͱ͢Δਖ਼ଇͳႈྵϔοηϯόʔά
ଟ༷ମͷෳૉݩ࣍͸ 5Ͱ͋Δɻ

Figure 2. h = (3, 3, 4, 5, 5)ͱ͢ΔHess(N, h)ͷෳૉݩ࣍ͰΧ΢ϯτ
͞ΕΔശͷू·Γ

,ɺਖ਼ଇͳႈྵϔοηϯόʔάଟ༷ମHess(Nʹ࣍ h)ͷίϗϞϩδʔ؀ʹ͍ͭͯ঺
հ͢Δɻضଟ༷ମFℓ(Cn)ͷίϗϞϩδʔ؀͸

(2.1) H∗(Fℓ(Cn)) ∼= R[x1, . . . , xn]/(ei(x1, . . . , xn) | 1 ≤ i ≤ n)

2ຊߘͰ͸ίϗϞϩδʔ͸࣮਺܎਺ͷಛҟίϗϞϩδʔΛද͢ɻ
3͜͜Ͱͷηϧ෼ׂ͸୅਺τϙϩδʔͰΑ͘࢖ΘΕΔҙຯͷ๔ମ෼ׂͱ͸ҟͳΔ͕ɺͦΕʹ֓ͨࣅ

೦Ͱ͋Δ complex affine paving Λද͢ɻ
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Ͱ༩͑ΒΕΔ͜ͱ͕஌ΒΕ͍ͯΔ4 ɻ͜͜Ͱɺxiͷ࣍਺͸ 2Ͱɺei(x1, . . . , xn)͸࣍
਺ iͷجຊରশࣜΛද͢ɻਖ਼ଇͳႈྵϔοηϯόʔάଟ༷ମHess(N, h)ͷίϗϞϩ
δʔ؀ʹ͍ͭͯ͸ɺҎԼͷ݁Ռ͕ಘΒΕͨɻ

ఆཧ 2.7 (Abe-Harada-H-Masuda [4, 5]). Hess(N, h)Λਖ਼ଇͳႈྵϔοηϯόʔάଟ
༷ମͱ͢Δɻ͜ ͷͱ͖ɺแؚࣸ૾Hess(N, h) ⊂ Fℓ(Cn)͕ಋ੍͘૾ࣸݶH∗(Fℓ(Cn))→
H∗(Hess(N, h))͸શࣹͰ͋Γɺ࣍ͷ؀ಉ͕ܕ੒ཱɿ

(2.2) H∗(Hess(N, h)) ∼= R[x1, . . . , xn]/
( j∑

k=1

( h(j)∏

ℓ=j+1

(xk − xℓ)
)
xk | 1 ≤ i ≤ n

)

͜͜Ͱɺh(j) = j ͷͱ͖
∏h(j)

ℓ=j+1(xk − xℓ) = 1ͱ͢Δɻ·ͨɺ(2.2)ʹݱΕΔ xi͸
ΕΔݱʹ(2.1) xiͷ੍૾ࣸݶH∗(Fℓ(Cn))→ H∗(Hess(N, h))ʹΑΔ૾Ͱ͋Δɻ

஫ҙ 2.8. ϐʔλʔιϯଟ༷ମͷίϗϞϩδʔ؀ͷ໌ࣔతͳදࣔ͸ [16]ʹΑΓ༩͑
ΒΕ͓ͯΓɺදࣔ (2.2)͸ [16]ͷදࣔΛؚΜͰ͍Δɻ

ಛʹɺ͜ͷදࣔ (2.2)͔ΒՄ؀׵࿦ͷҰൠ࿦Λ༻͍Δ͜ͱͰ͕࣍ಘΒΕΔɻ

ܥ 2.9 (Abe-Harada-H-Masuda [5]). ਖ਼ଇͳႈྵϔοηϯόʔάଟ༷ମ Hess(N, h)
ͷίϗϞϩδʔ؀͸ϙΞϯΧϨ૒ର୅਺Ͱ͋Δɻ͢ͳΘͪɺm := dimC Hess(N, h)
ͱ͢ΔͱɺϖΞϦϯά

H2k(Hess(N, h))×H2m−2k(Hess(N, h))→ H2m(Hess(N, h)) ∼= R
͸ඇୀԽͰ͋Δ (0 ≤ ∀k ≤ m)ɻ͜͜Ͱɺ࠷ॳͷࣸ૾͸ΧοϓੵΛͱΔࣸ૾Λද͢ɻ

2.2. ਖ਼ଇͳ൒୯७ϔοηϯόʔάଟ༷ମHess(S, h).
·ͣɺਖ਼ଇͳ൒୯७ϔοηϯόʔάଟ༷ମHess(S, h)ͷزԿֶతੑ࣭ʹ͍ͭͯड़

΂Δɿ

ఆཧ 2.10 (De Mari-Procesi-Shayman [14]). Hess(S, h)Λਖ਼ଇͳ൒୯७ϔοηϯόʔ
άଟ༷ମͱ͢Δɻ͜ͷͱ͖ɺ͕࣍੒ཱɻ

(1) Hess(S, h)͸ඇಛҟͰ͋Δɻ
(2) Hess(S, h)ͷෳૉݩ࣍͸

∑n
j=1(h(j)− j)Ͱ͋Δɻ

(3) Hess(S, h)͸ෳૉηϧ෼ׂ (complex affine paving) Λ΋ͭɻಛʹɺHess(S, h)
ͷح਺࣍ίϗϞϩδʔ͸ফ͍͑ͯΔɻ

(4) ϔοηϯόʔάؔ਺h = (2, 3, 4, . . . , n, n)ͱ͢ΔHess(S, h)͸ɺAn−1ܕWeyl
cambersΛઔͱ͢ΔτʔϦοΫଟ༷ମͰ͋Δɻ

஫ҙ 2.11. ఆཧ 2.5 (2)ͱఆཧ 2.10 (2)ΑΓɺ೚ҙͷϔοηϯόʔάؔ਺ hʹର͠
ͯɺHess(N, h)ͱHess(S, h)ͷෳૉݩ࣍͸ಉ͡Ͱ͋Δɿ

dimC Hess(N, h) = dimC Hess(S, h)

4දࣔ (2.1)͸੔਺܎਺Ͱ΋੒ཱɻ
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஫ҙ 2.12. ఆཧ 2.10 (4)ΑΓɺਖ਼ଇͳ൒୯७ϔοηϯόʔάଟ༷ମ Hess(S, h)͸
An−1ܕWeyl cambersΛઔͱ͢ΔτʔϦοΫଟ༷ମͱضଟ༷ମΛ཭ࢄతʹͭͳ͙΋
ͷͱ͑ࢥΔɻ

,ɺਖ਼ଇͳ൒୯७ϔοηϯόʔάଟ༷ମHess(Sʹ࣍ h)ͷίϗϞϩδʔ؀ʹ͓͚Δݱ
,ड़΂Δɻਖ਼ଇͳႈྵϔοηϯόʔάଟ༷ମHess(N͍ͯͭʹگͷঢ়ࡏ h)ͷͱ͖ͱҧͬ
ͯɺHess(S, h)ͷίϗϞϩδʔ؀ͷදࣔΛ༩͑Δ͜ͱ͸қ͘͠͸ͳ͍ɻͦͷཧ༝͸ɺ
แؚࣸ૾Hess(S, h) ⊂ Fℓ(Cn)͔Βಋ͔ΕΔ੍૾ࣸݶH∗(Fℓ(Cn))→ H∗(Hess(S, h))
͸ҰൠʹશࣹͰ͸ͳ͍ͱ͍͏ͱ͜Ζ͔ΒདྷΔɻ͢ͳΘͪɺH∗(Hess(S, h))ͷR-୅਺
ͱͯ͠ͷੜ੒ݩΛ͚ͭݟͳ͚Ε͹ͳΒͳ͍ͷͰ͋ΔʢH∗(Hess(S, h))ͷੜ੒ݩͱ͠
ͯH∗(Fℓ(Cn))͔Βདྷͳ͍΋ͷ͕͋Δʂʣɻۙ࠷ͷ݁Ռͱͯ͠ɺϔοηϯόʔάؔ਺
h͕ h = (h(1), n, . . . , n)ͱ͍͏ಛผͳ৔߹ʹ͍ͭͯH∗(Hess(S, h))ͷੜ੒ݩΛͭݟ
͚ɺ͞ΒʹίϗϞϩδʔ؀H∗(Hess(S, h))ͷ໌ࣔతͳදࣔ΋ಘΒΕͨ ([7])ɻࡏݱɺ
Ұൠͷϔοηϯόʔάؔ਺ hʹ͍ͭͯ͸H∗(Hess(S, h))ͷੜ੒͢ݩΒಘΒΕ͍ͯͳ
͍ঢ়گͰ͋Δ5 ɻ
ҰํɺTymoczko͸GKMཧ࿦Λ༻͍ͯɺίϗϞϩδʔH∗(Hess(S, h))ͷ্ʹର

শ܈Snͷ࡞༻Λߏ੒ͨ͠ ([36])ɻ͜ͷSn࡞༻͸ϔοηϯόʔάؔ਺ h͔Βఆ·Δ
άϥϑGhͷ࠼৭ରশؔ਺ͱҰக͢Δʂͱ͍͏͘ڻ΂͖ରԠ͕͋Δ ([29, 30, 12, 17])ɻ
͞Βʹɺ͜ͷάϥϑཧ࿦ͱͷՍ͚ڮʹΑΓɺάϥϑཧ࿦ʹ͓͚ΔStanley-Stembridge
༧૝͕H∗(Hess(S, h))্ͷରশ܈Sn࡞༻ͷ;Δ·͍Λਂ͘ௐ΂Δ͜ͱʹΑΓղܾ
͞ΕΔ͜ͱ͕஌ΒΕ͍ͯΔɻҰํͰɺ͜ͷSn࡞༻ʹؔ͢ΔH∗(Hess(S, h))ͷෆม
෦෼؀͕ɺਖ਼ଇͳႈྵϔοηϯόʔάଟ༷ମͷίϗϞϩδʔ؀H∗(Hess(N, h))ͱҰ
க͢Δʂͱ͍͏ڵຯਂ͍݁Ռ͕ಘΒΕͨɻ͜ΕΒͷ݁Ռʹ͍ͭͯ࣍ͷ 2.3અͰ঺հ
͢Δɻ

2.3. Hess(N, h)ͱHess(S, h)ͷؔ܎.
ਖ਼ଇͳႈྵϔοηϯόʔάଟ༷ମHess(N, h)ͱਖ਼ଇͳ൒୯७ϔοηϯόʔάଟ༷ମ
Hess(S, h)ͷੑ࣭ʹ͍ͭͯ·ͱΊΔʢHess(N, h)ͱ௒ฏ໘഑ஔͷؔ܎ʹ͍ͭͯ͸࠷
ͷޙ 4 અͰड़΂Δɻʣɻ

Hess(N, h) Hess(S, h)

h = (2, 3, 4, . . . , n, n) Pet XAn−1

h = (n, n, . . . , n) Fℓ(Cn) Fℓ(Cn)
ಛҟੑ (Ұൠʹ)ಛҟ ඇಛҟ
ෳૉݩ࣍

∑n
j=1(h(j)− j)

∑n
j=1(h(j)− j)

ෳૉηϧ෼ׂ (complex affine paving) ΋ͭ ΋ͭ
ίϗϞϩδʔ؀ PDA PDA
૾ࣸݶଟ༷ମͷίϗϞϩδʔ؀͔Βͷ੍ض શࣹ (Ұൠʹ)શࣹͰͳ͍
ଞ෼໺ͱͷؔ࿈ ௒ฏ໘഑ஔ άϥϑཧ࿦

• Pet: ϐʔλʔιϯଟ༷ମ
• XAn−1 : An−1ܕ Weyl cambers Λઔͱ͢ΔτʔϦοΫଟ༷ମ

5h = (2, 3, 4, . . . , n, n)ͷͱ͖Hess(S, h)͸ඇಛҟͳࣹӨతτʔϦοΫଟ༷ମͳͷͰɺίϗϞϩδʔ
؀H∗(Hess(S, h))ͷ໌ࣔతͳදࣔ͸۩ମతʹॻ͚Δɻ
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• Fℓ(Cn): ଟ༷ମض
• PDA: ϙΞϯΧϨ૒ର୅਺

h = (2, 3, 4, . . . , n, n)ͱ͢Δਖ਼ଇͳ൒୯७ϔοηϯόʔάଟ༷ମHess(S, h)͸An−1

Weylܕ cambersΛઔͱ͢ΔτʔϦοΫଟ༷ମXAn−1Ͱ͋ͬͨɻ͜ͷઔͷ্ʹରশ܈
Snͷ࡞༻͕ࣗવʹ͋ΔͷͰɺτʔϦοΫଟ༷ମXAn−1্ʹSn࡞༻͕༠ಋ͞Εɺίϗ
ϞϩδʔH∗(XAn−1)্ͷSnදݱΛಘΔ6 ɻKlyachko͸ίϗϞϩδʔ؀H∗(XAn−1)
ͷSnෆม෦෼؀H∗(XAn−1)

Snͷ໌ࣔతͳදࣔΛ༩͑ͨʢ[21]ʣɻͦͷදࣔ͸ͪΐ͏
Ͳ [18]Ͱ༩͑ΒΕͨϐʔλʔιϯଟ༷ମͷίϗϞϩδʔ؀H∗(Pet)ͷ໌ࣔతͳදࣔ
ͱͪΐ͏ͲҰக͍ͯ͠ΔͷͰɺ؀ಉܕ

H∗(Pet) ∼= H∗(XAn−1)
Sn

͕ಘΒΕΔɻ͜ͷ؀ಉܕ͸Ұൠͷϔοηϯόʔάؔ਺ hʹରͯ͠΋ਖ਼͍͠ͷ͔ͱ͍
͏ͷ͕ࣗવͳ໰୊Ͱ͋Δɻ࣍ͷఆཧ͸͜ͷ໰୊ͷղ౴Λ༩͍͑ͯΔɻ

ఆཧ 2.13 (Abe-Harada-H-Masuda [5]). ೚ҙͷϔοηϯόʔάؔ਺ hʹରͯ͠ɺ࣍
ͷ؀ಉ͕ܕ੒ཱɻ

(2.3) H∗(Hess(N, h)) ∼= H∗(Hess(S, h))Sn

͜͜ͰɺίϗϞϩδʔ؀H∗(Hess(S, h))্ͷରশ܈Sn࡞༻͸ TymoczkoʹΑΓߏ
੒͞Εͨ΋ͷ ([36])Ͱɺӈล͸H∗(Hess(S, h))ͷSnෆม෦෼؀Λද͢ɻ

஫ҙ 2.14. h = (n, n, . . . , n)ͱ͢Δ Hess(S, h)͸ضଟ༷ମ Fℓ(Cn)Ͱ͋Γɺ͜ͷ
ͱ͖ H∗(Fℓ(Cn)) ্ͷ Sn ͸ࣗ໌Ͱ͋Δɻఆཧ༺࡞ 2.13 ʹ͓͚Δ؀ಉܕ (2.3) ͸
H∗(Fℓ(Cn))͔Βͷ੍૾ࣸݶͱՄ׵ਤࣜΛͳ͢΋ͷͰ͋Δɿ

H∗(Fℓ(Cn)) H∗(Fℓ(Cn))Sn

⏐⏐.
⏐⏐.

H∗(Hess(N, h))
∼=−−−→ H∗(Hess(S, h))Sn

ϔοηϯόʔάଟ༷ମ͸೚ҙͷ Lieܕͷضଟ༷ମͷࣹӨ෦෼ଟ༷ମͱͯ͠ఆٛͰ
͖Δʢ4 અʣɻͰ͸ɺAܕʹ͓͚Δ͜ͷ݁Ռʢఆཧ 2.13ʣ͸Ұൠͷ LieܕͰ΋ਖ਼͍͠
͔Ͳ͏͔͕ࣗવͱؾʹͳΔ໰୊Ͱ͋Δɻࠓճɺ௒ฏ໘഑ஔͱؔ࿈෇͚Δ͜ͱͰҰൠ
ͷ LieܕͰ΋ਖ਼͍͠ͱ͍͏݁࿦ΛಘΔ͜ͱ͕Ͱ͖ͨɻ3 અͰ͸௒ฏ໘഑ஔʹ͍ͭͯ
঺հ͠ɺ4 અͰ͸ࠓճಘΒΕͨओఆཧʹ͍ͭͯ঺հ͢Δɻ

3. ௒ฏ໘഑ஔ

V Λ R্ nݩ࣍ϕΫτϧۭؒͱ͢ΔɻA͕ V ͷதͷ༗ݸݶͷ௒ฏ໘͔ΒͳΔͱ
͖ɺAΛ V ͷதʹ͋Δ௒ฏ໘഑ஔͰ͋Δͱ͍͏ɻ

RΛ V ͷ૒ରۭؒ V ∗ͷରশ୅਺ Sym(V ∗)ͱ͢ΔɻV ͷݩ͸ V ∗্ͷઢؔܗ਺Ͱɺ
R্ͷಋ෼ʹ֦ு͢Δɿ

v(fg) = v(f)g + fv(g) v ∈ V, f, g ∈ R
6Ұൠͷϔοηϯόʔάؔ਺ hʹରͯ͠ɺTymoczko͸ H∗(Hess(S, h))্ʹ Sn දݱΛߏ੒ͨ͠

([36])͕ɺh = (2, 3, 4, . . . , n, n)ͷͱ͖͸XAn−1 ʹରԠ͢Δઔͷ্ͷରশ܈Sn࡞༻͔Β༠ಋ͞ΕΔ
͜ͷSn දݱͱҰக͢Δɻ
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R্ͷಋ෼શମ͔ΒͳΔRՃ܈Λ

Der(R) := R⊗ V

Ͱఆٛ͢Δɻಛʹɺx1, . . . , xnΛ V ∗ͷجఈͱ͢ΔͱɺDer(R) :=
⊕n

i=1 R(∂/∂xi)ͱ
දͤΔɻ

ఆٛ 3.1. ௒ฏ໘഑ஔAʹରͯ͠ɺAͷର਺తಋ෼ͷRՃ܈D(A)Λ

D(A) := {θ ∈ Der(R) | θ(αH) ∈ Rαh, ∀H ∈ A}
Ͱఆٛ͢Δɻ͜͜ͰɺαH ∈ V ∗͸H ∈ AΛఆٛ͢Δઢࣜܗܗͱ͢Δɻ

ྫ 3.2. Rnͷ௒ฏ໘Hi,j(1 ≤ i < j ≤ n)Λ

Hi,j := {(x1, . . . , xn) ∈ Rn | xi − xj = 0}
Ͱఆٛ͠ɺ௒ฏ໘഑ஔ

A := {Hi,j | 1 ≤ i < j ≤ n}
Λ͑ߟΔɻ͜ͷͱ͖ɺR = R[x1, . . . , xn]Ճ܈Der(R) :=

⊕n
i=1 R(∂/∂xi)ͷݩ

θk := xk
1

∂

∂x1
+ xk

2

∂

∂x2
+ · · ·+ xk

n

∂

∂xn
(k ≥ 0)

͸D(A)ͷݩͰ͋Δɻ

θ ∈ Der(R) ਺͕࣍ dͷ੪ݩ࣍Ͱ͋Δͱ͸ɺθ =
∑ℓ

k=1 fk ⊗ vk (fk ∈ R, vk ∈ V )ͱ
ॻ͍ͨͱ͖ʹɺྵͰͳ͍͢΂ͯͷ fkͷ࣍਺͕ dͰ͋Δͱ͖ʹ͍͏ɻ

ఆٛ 3.3. ௒ฏ໘഑ஔA͕ࣗ༝Ͱͦͷࢦ਺͕ (d1, . . . , dn)Ͱ͋Δͱ͸ɺD(A)͕ࣗ༝
RՃ܈Ͱ͋Γɺdeg θi = di (i = 1, . . . , n)Ͱ͋ΔΑ͏ͳ੪ج࣍ఈ θ1, . . . , θnΛ΋ͭͱ
͖ʹ͍͏ɻ

ఆཧ 3.4 (Saito’s criterion, Saito [28] ([24]΋ࢀর)). AΛ௒ฏ໘഑ஔͱ͢Δɻθ1, . . . , θn ∈
D(A)Λ੪ݩ࣍ͱ͢Δɻ͜ͷͱ͖ɺ࣍ͷ̎ͭ͸ಉ஋ɿ

(1) θ1, . . . , θn͕D(A)ͷRجఈΛͳ͢ɻ
(2) θ1, . . . , θn͕R্ઢܗಠཱͰɺ

∑n
i=1 deg(θi) = |A|Ͱ͋Δɻ

ྫ 3.5. ྫ 3.2ʹ͓͍ͯɺఆཧ 3.4ΑΓ θ0, θ1, . . . , θn−1͸D(A)ͷ RجఈΛͳ͢ͷ
ͰɺA͸ࣗ༝഑ஔͰͦͷࢦ਺͸ (0, 1, . . . , n− 1)Ͱ͋ΔɻࠓɺQ := x2

1 + · · · + x2
nͱ

͓͖ɺR = R[x1, . . . , xn]ͷΠσΞϧ aΛ

a := {θ(Q) | θ ∈ D(A)}
Ͱఆٛ͢Δɻθ0, θ1, . . . , θn−1͸D(A)ͷRجఈΛͳ͢͜ͱ͔Βɺa = (p1, . . . , pn)Ͱ
͋Δ͜ͱ͕෼͔Δɻ͜͜Ͱ pk͸ႈ࿨ pk := xk

1 + . . .+ xk
nΛද͢ɻ(2.1)ΑΓɺ؀ಉܕ

H∗(Fℓ(Cn)) ∼= R/a

ΛಘΔɻ

ͷ࣍ 4 અͰ͸ɺྫ 3.5ʹ͓͚Δ࡯ߟΛϔοηϯόʔάଟ༷ମʹ֦ு͢Δɻͦͷ݁
Ռͱͯ͠ɺAܕϔοηϯόʔάଟ༷ମͰड़΂ͨ݁Ռ͕ଞͷ Lieܕʹ΋֦ுͰ͖Δͱ
͍͏݁Ռ͕ಘΒΕΔɻ
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4. ҰൠͷLieܕͷϔοηϯόʔάଟ༷ମͱΠσΞϧ഑ஔ

GΛ֊਺ nͷ C্ͷ൒୯७ઢܗ୅਺܈ͱ͠ɺͦͷϘϨϧ෦෼܈ BΛ̍ͭݻఆ͢
Δɻ͜ͷͱ͖ɺ࣍ͷσʔλ͕ఆ·Δɿ

• T : େίϯύΫττʔϥεۃ
• W : ϫΠϧ܈
• t ⊂ b ⊂ g: T ⊂ B ⊂ Gͷ Lie؀
• Φ: ϧʔτશମͷू߹
• Φ+: ਖ਼ϧʔτશମͷू߹
• ∆: ୯७ϧʔτશମ α1, . . . ,αnͷू߹
• gα: ϧʔτ αʹ෇ਵ͢Δϧʔτۭؒ

̎ͭͷϧʔτ α, β ∈ Φʹରͯ͠ɺʮα ≼ β ⇐⇒ β − α ∈
∑n

i=1 Z≥0αiʯʹΑΓɺΦ
্ʹ൒ॱংΛఆΊΔɻ

ఆٛ 4.1. I ⊂ Φ+͕ԼํΠσΞϧͰ͋Δͱ͸ɺҎԼͷ৚݅

α ∈ Φ+, β ∈ I,α ≼ β ⇒ α ∈ I

ΛΈͨ͢ͱ͖ʹ͍͏ɻ͢ݴ׵ΔͱɺI ͷݩͰࣗ෼ΑΓখ͍͞΋ͷ͸શͯ I ʹೖΔͱ
͍͏͜ͱͰ͋Δɻ

ԼํΠσΞϧ I ⊂ Φ+ʹରͯ͠ɺH(I) = b⊕ (
⊕

α∈I g−α)Λϔοηϯόʔάۭؒ7ͱ
Ϳɻݺ

ఆٛ 4.2. X ∈ g, I ⊂ Φ+ΛԼํΠσΞϧͱ͢Δɻ͜ͷͱ͖ɺϔοηϯόʔάଟ༷
ମHess(X, I)ΛҎԼͷضଟ༷ମG/BͷࣹӨ෦෼ଟ༷ମͰఆٛ͢Δɿ

Hess(X, I) = {gB ∈ G/B | Ad(g−1)(X) ∈ H(I)}

ఆٛ 4.3. I ⊂ Φ+ΛԼํΠσΞϧͱ͢Δɻtͷதͷ௒ฏ໘഑ஔ

AI := {kerα | α ∈ I}

ΛΠσΞϧ഑ஔͱݺͿɻʢI = Φ+ͷͱ͖͸Weyl഑ஔͱݺ͹ΕΔɻʣ

ਖ਼ϧʔτ α ∈ Φ+Λ α =
∑n

i=1 ciαiͱ୯७ϧʔτͷઢ݁ܗ߹Ͱॻ͍ͨͱ͖ɺαͷߴ
͞ ht(α)Λ

∑n
i=1 ciͰఆٛ͢Δɻm := max{ht(α) | α ∈ I}ͱ͢Δɻij := |{α ∈ I |

ht(α) = j}|ͱ͠ɺIͷ͞ߴ෼෍Λਖ਼੔਺ͷྻ (i1, i2, . . . , im)Ͱఆٛ͢ΔɻIͷ͞ߴ෼
෍ͷ૒ର഑ஔDP(I)Λ

DP(I) := ((0)n−i1 , (1)i1−i2 , . . . , (m− 1)im−1−im , (m)im)

Ͱఆٛ͢Δɻ͜͜Ͱɺ(a)b͸ඇෛ੔਺ a͕ͪΐ͏Ͳ bճݱΕΔ͜ͱΛҙຯ͢Δɻ

ఆཧ 4.4 ([8]). ΠσΞϧ഑ஔAI͸ࣗ༝Ͱͦͷࢦ਺͸ Iͷ͞ߴ෼෍ͷ૒ର഑ஔDP(I)
ͱҰக͢Δɻ

7Aܕͷͱ͖ɺ͜ͷϔοηϯόʔάۭؒ͸ϔοηϯόʔάؔ਺ʢശͷू·ΓͱಉҰͨ͠ࢹ΋ͷʣʹ
ରԠ͍ͯ͠Δɻ
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R := Sym t∗ͱ͢ΔɻQΛW -ෆมͳඇୀԽͳೋࣜܗ࣍ͱ͠ɺ

a(I) := {θ(Q) | θ ∈ D(AI)}
ʹΑΓRͷΠσΞϧΛఆٛ͢Δɻ

ओఆཧͷ಺༰
ϧʔταʹରͯ͠ɺαʹ෇ਵ͢Δضଟ༷ମG/B্ͷ௚ઢଋͷୈҰνϟʔϯྨΛରԠ
ͤ͞Δ͜ͱͰɺ؀४ಉ૾ࣸܕ

(4.1) ϕ : R := Sym t∗ → H∗(G/B)

ΛಘΔɻBorel͸͜ͷࣸ૾͕શࣹͰ͋Δ͜ͱͱKerϕ = (RW
+ )Ͱ͋Δ͜ͱΛূ໌ͨ͠

([10])ɻ͜͜Ͱɺ(RW
+ )͸ఆ਺߲͕ 0Ͱ͋ΔW -ෆมͳRͷݩͰੜ੒͞ΕΔΠσΞϧ

Ͱ͋ΔɻҰํɺWeyl഑ஔAΦ+ ͔ΒಘΒΕΔΠσΞϧ a(Φ+)͸ (RW
+ )ͱҰக͢Δ͜

ͱ͕஌ΒΕ͍ͯΔ ([9, Theorem র)ɻࢀ[3.9
ɺ͜ͷ݁ՌΛϔοηϯόʔάଟ༷ମʹ֦ு͢ΔɻNࠓ ∈ gΛਖ਼ଇͳႈྵݩɺS ∈ g

Λਖ਼ଇͳ൒୯७ݩͱ͢Δɻਖ਼ଇͳႈྵϔοηϯόʔάଟ༷ମHess(N, I)͔Βضଟ༷
ମG/B΁ͷแؚࣸ૾͕ಋ੍͘૾ࣸݶH∗(G/B)→ H∗(Hess(N, I))ͱ (4.1)ͱͷ߹੒
ࣸ૾ɿ

(4.2) ϕI : R := Sym t∗ → H∗(G/B)→ H∗(Hess(N, I))

Λ͑ߟΔɻ

ఆཧ 4.5 (Abe-H-Masuda-Murai-Sato [9]). (4.2)ͷࣸ૾ ϕI ͸શࣹͰ͋Γɺͦͷ֩͸
a(I)ͱҰக͢Δɻಛʹɺ؀ಉܕ

(4.3) H∗(Hess(N, I)) ∼= R/a(I)

ΛಘΔɻ

Aܕͷͱ͖ͷ [36]ʹΑΔਖ਼ଇͳ൒୯७ϔοηϯόʔάଟ༷ମHess(S, h)ͷίϗϞ
ϩδʔH∗(Hess(S, h))ͷ্ͷରশ܈ͷ࡞༻ͷߏ੒ͱಉ༷ʹͯ͠ɺҰൠͷ LieܕͰ΋
H∗(Hess(S, I))ͷ্ʹϫΠϧ܈W ͷߏ͕༺࡞੒͞ΕΔɻI = Φ+ͷͱ͖ɺHess(S, I)
͸શମͷضଟ༷ମ G/B ͱҰக͠ɺͦͷͱ͖ͷ H∗(G/B)্ͷ W ͸ࣗ໌Ͱ͋༺࡞
Δɻ੍૾ࣸݶH∗(G/B)→ H∗(Hess(S, I))͕W ಉมͰ͋Δ͜ͱ͔Βɺ؀४ಉ૾ࣸܕ
H∗(G/B)→ H∗(Hess(S, I))W ΛಘΔɻ͜ͷࣸ૾ͱ (4.1)ͱͷ߹੒ࣸ૾ɿ

(4.4) ψI : R := Sym t∗ → H∗(G/B)→ H∗(Hess(S, I))W

Λ͑ߟΔɻ

ఆཧ 4.6 (Abe-H-Masuda-Murai-Sato [9]). (4.4)ͷࣸ૾ ψI ͸શࣹͰ͋Γɺͦͷ֩͸
a(I)ͱҰக͢Δɻಛʹɺ؀ಉܕ

(4.5) H∗(Hess(S, I))W ∼= R/a(I)

ΛಘΔɻ

(4.3)ͱ (4.5)ΑΓɺ࣍ͷܥΛಘΔɻ

ܥ 4.7 (Abe-H-Masuda-Murai-Sato [9]). ੒ཱɿ͕ܕͷ؀ಉ࣍

H∗(Hess(N, I)) ∼= H∗(Hess(S, I))W
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